Concurrent trichinosis and oral squamous cell carcinoma in a cat
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Trichinosis is a cosmopolitan disease of humans and warm-blooded animals caused by Trichinella spiralis and other Trichinella species. There is little host specificity, and the agent has been reported in a number of species of wild and domestic animals. 7 The most common neoplastic condition of the feline oral cavity is squamous cell carcinoma. 11 Trichinosis in association with neoplastic conditions has been reported only rarely in the veterinary and human medical literature. 9, 10 In this report, we describe the concurrent diagnoses of trichinosis and oral squamous cell carcinoma in a domestic cat.
The animal presented to the veterinary clinician (HAS) was a 10-year-old neutered male domestic shorthair cat. The Received for publication May 8, 1997. animal had been missing from its home in New York state for approximately 1 month. At the time of initial examination (September 30, 1995), a small mass was found in the subcutaneous tissue at the rostroventral surface of the left mandible. Two 5-mm ulcers were present in the skin overlying and inferior to the mass. The lower left canine tooth was missing, and there was an accumulation of necrotic tissue within the vacant dental alveolus. The necrotic material extended to the mass adjacent to the mandible. The patient had ptyalism, and mucopurulent discharge from the eyes and nose was noted. A wedge-shaped section excised from the proliferative tissue inside the mouth at the junction of the gingiva and lip was submitted for histologic examination. The animal was treated with 100 mg of oral lincomycin a twice daily for 2 weeks. Histopathologic examination revealed mild to moderate chronic-active inflammation associated with helminth fragments. Moderate fibrosis, with surgical artifact, and accumulations of inflammatory cellular debris within the section prevented accurate taxonomic identification of the organisms. Neoplastic change was not identified in the initial tis- sue sections examined, probably because of the small size of the wedge biopsy. Because of the presence of the helminths and the inflammatory condition within tissues of the oral cavity, complete surgical excision of the mass was recommended. A fecal examination performed 10 days after the surgical biopsy was negative for parasites and ova. The owners declined surgical excision of the mass and elected conservative treatment, which included a test dose of injectable ivermectin b (100 g/kg) and a therapeutic regimen of amoxicillin/clavulanic acid c (50 mg/kg). A second dose of ivermectin was recommended to be given 3 weeks after the initial dose but was never administered.
The cat was reexamined 47 days after the initial examination and surgical biopsy. Profuse ptyalism was again noted, and the soft tissue adjacent to the right mandible was markedly swollen, to the point that the animal was unable to close the mouth. Multifocal oral ulceration was associated with the swollen tissue, and the site was painful upon palpation. The cat was extremely thin. The owners elected euthanasia and permitted a limited necropsy.
Relevant necropsy findings included swelling of soft tissues adjacent to both mandibles and mild swelling at the base of the tongue. Multifocal, disseminated 2-3-mm white foci were distributed over the capsular surface of the liver. The remainder of the necropsy findings were unremarkable. Sections of mandible, facial skin, oral mucosa, tongue, diaphragm, and liver were fixed in 10% neutral buffered for-malin and submitted to the Kansas State University Veterinary Diagnostic Laboratory for histopathologic examination. Routine 6-m sections were prepared and stained with hematoxylin and eosin (HE).
In the tissue sections from the oral cavity, there was invasion of the submucosa and connective tissues by a poorly encapsulated and densely cellular squamous cell carcinoma. Neoplastic cells formed small nests and cords that invaded the connective tissue, skeletal myofibers, and mandibular bone (Fig. 1) . The cells were large and polygonal with intercellular bridges and abundant well-demarcated eosinophilic cytoplasm. Nuclei were large and round with a stippled chromatin pattern and contained large central magenta nucleoli. There were 0-2 mitotic figures/high-power field, with occasional bizarre mitotic forms. Occasional brightly eosinophilic keratin pearls were in the centers of the largest accumulations of neoplastic cells. Also within the larger foci of neoplastic cells, there were abundant cystic accumulations of necrotic debris occasionally admixed with small clusters of neutrophils. The mass was partly divided and surrounded by moderately desmoplastic stroma. There were numerous small blood vessels within the mass. Between the nests of cells there were numerous necrotic myofibers that were hypereosinophilic and swollen and had lost the cross-striations. At the periphery of the mass, necrotic mandibular bone was invaded by the neoplastic squamous cells. Additionally at the periphery of the mass and occasionally surrounded by the neoplastic squamous cells, there were multifocal intramysial nematode larvae identified as Trichinella sp. (Fig. 1) . The larvae were 30-35 m in diameter, coiled, and completely encapsulated within the myofibers or nurse cells. Affected myofibers were focally swollen to diameters of approximately 200 m, which was estimated to be 2-8 times the diameter of the adjacent normal myofibers. The larvae were admixed with multiple myofiber nuclei and were suspended within flocculent amphophilic intracytoplasmic material in the nurse cells. The homogeneous capsules were 15-20 m thick and were brightly eosinophilic, forming cysts around the larvae. Occasional infected myofibers were surrounded by small clusters of lymphocytes and plasma cells, with minimal numbers of eosinophils in the infiltrates. Within the neoplastic tissue, there were fewer encysted larvae than in myofibers at the tumor periphery. These larvae, in foci of necrotic debris, were occasionally degenerate, and small admixtures of neutrophils and necrotic debris surrounded the larvae. Occasional similar intact larvae were within nurse cells within the skeletal muscle of the diaphragm. The multifocal hepatic lesions were identified as benign cystic bile ductules.
The life cycle of Trichinella is unique among nematode parasites. 7 Larvae, which may be present in skeletal muscle of any of several different carrier species, excyst in the stomach and develop in the small intestine of the host, undergoing four molts. Infected animals, therefore, act as reservoirs of both intermediate and definitive stages of the life cycle. Adult Trichinella are 1-4 mm long and have apparent intracellular and extracellular habitats within the small intestine. 12 The adults mate, and the ovoviviparous females deposit the first stage larvae in the intestinal mucosa. The larvae penetrate directly into the lymphatic system, enter the bloodstream to circulate throughout the body, and subsequently leave the circulation to enter the skeletal myofibers. For unexplained reasons, the larvae tend to invade the myofibers of the masticatory and respiratory systems. While in the bloodstream, larvae are vulnerable to removal by the host immune system. 4 The incidence of human trichinosis has steadily decreased since records were first kept in 1947, and the decreasing trend has been attributed both to increased surveillance for the parasite and improved hygiene. 6 Larval Trichinella are identified by the histologic examination of infected host tissues. 8 The first stage larvae of T. spiralis induce the large nurse cells. Nurse cells are lacking in infections caused by the only other common species in the genus, T. pseudospiralis. 8 Trichinella spiralis and T. pseudospiralis are the only species that occur in the temperate areas of the world. 8 Because the larvae in this cat were contained within prominent nurse cells, they were identified as T. spiralis. Eight genetically different allotypes within the genus Trichinella have been described with 5 distinct species and 3 taxonomic groups of uncertain status. 5 In that report, larvae were isolated from tissues obtained from a wide variety of animals and humans on 5 continents. Adult Trichinella are identified morphologically, and the adults are usually obtained from fecal specimens. 12 Associations between parasites and neoplastic disease have been documented. The canine spirurid, Spirocerca lupi, has been associated with esophageal fibrosarcoma and osteosarcoma. 1 Cysticercus fasciolaris, the larval stage of the cestode Taenia taeniaformis, has been associated with fibrosarcoma in rats. 3 In humans, neoplastic disease has been linked to infestations by the trematodes Schistosoma haemotobium (squamous cell carcinoma of the urinary bladder), Clonorchis sinensis (cholangiocarcinoma), and Opisthorchis sp. (cholangiocarcinoma). 3 Of particular relevance with respect to this affected cat is the report of a 60-year-old man from Greece, who was diagnosed with concurrent trichinosis and oral and laryngeal squamous cell carcinoma. 10 A biopsy performed at the time of total laryngectomy revealed numerous Trichinella larvae in the muscles of the larynx and within neoplastic tissue, similar to the cat in the present report. A small number of additional cases of concurrent trichinosis and laryngeal squamous cell carcinoma in humans were also listed. 10 In the human cases, as in this feline case, the cause of the neoplastic condition remains conjectural. In the human cases, the chronic inflammation of the site by the larval helminths was considered to be the probable cause of the squamous cell carcinoma. 10 Another possibility is that the increased circulation to the site from neoplastic neovascularization may have been the reason for the apparently preferential muscle tropism and encystment of the T. spiralis larvae. However, it is more likely that the inflammatory and neoplastic processes were entirely independent, especially considering that larvae were identified in the myofibers of the diaphragm, where they were not associated with any neoplastic change. Also, preferential infestation of the masticatory muscles by T. spiralis has been documented, 4 and squamous cell carcinoma is the most common neoplastic process of the feline oral cavity. 11 Additionally, there is some indication that T. spiralis larvae are more numerous in the skeletal muscles of infected cats than infected dogs, possibly resulting in greater probability of histologic identification of infected cats. 2 The cat in our report was absent from the home for 1 month before presentation with the oral lesions, during which time rodents or some other infected animals may have formed at least a portion of the cat's diet, resulting in infestation with T. spiralis.
Phaeohyphomycotic ependymitis in a cat
Jean-Martin Lapointe, Robert J. Higgins, Beverly Sturges Primary mycoses of the central nervous system (CNS) are rare in small animals. All the cases reported in dogs and cats involve an extensive suppurative to pyogranulomatous necrotizing meningoencephalitis, without visible involvement of other organ systems. 6, 8, 9, 11 Cladosporium bantianum, a dematiaceous fungus believed to be neurotropic, is commonly cultured from these lesions, especially in cats. 8, 11 No other fungal organism has been documented as causing a primary CNS infection in small animals. Cerebral fungal infection can also develop in systemic mycoses (such as blastomycosis, histoplasmosis, coccidioidomycosis, Aspergillus terreus infection 5 ) or by direct extension from a rhinitis, as with nasal aspergillosis or cryptococcosis. In this report, we describe a case of mycosis of the CNS in a cat in which the infection was localized to the ventricular system and from which a pigmented fungal species not previously reported as a cause of CNS infection was isolated.
A 5-year-old female domestic short-hair cat with a 5-day history of weakness and intermittent, poorly defined pain was referred to the Veterinary Medical Teaching Hospital of the University of California, Davis. The cat was alert and ambulatory but had weakness and moderate right-side ataxia. The cat vocalized loudly on palpation, but the source of the pain could not be localized. A slight head tilt to the right and occasional head tremors were present. Proprioceptive deficits were present in the front limbs. Abdominal radiographs were unremarkable, and serum chemistry values were within normal limits. Serum enzyme-linked immunosorbent assay for feline leukemia virus (FeLV) antigen was negative. A cerebrospinal fluid sample from the lumbosacral junction had mild blood contamination and contained 19 nucleated cells/l, most of which were neutrophils. Magnetic resonance imaging of the brain revealed moderate enlargement of both lateral and the third ventricles. There was also loss of the ventricular lumen at the junction of the cerebral aqueduct and the fourth ventricle. Recovery from anesthesia was poor, and over the following 48 hours the cat became obtunded, developed positional nystagmus and cerebellar rigidity, and shortly thereafter became comatose and died. At gross necropsy, the cat was in good body condition. There were fleas in the hair coat, and the jejunum contained moderate numbers of cestodes. The ventral caudal cerebellar vermis was partially herniated into the foramen magnum. The lateral and third ventricles and the mesencephalic aqueduct were moderately dilated, and the fourth ventricle was not visible. Fresh transverse sections of cerebrum and cerebellum were submitted for a rabies immunofluorescent antibody test, which was negative. Samples of medulla were frozen for retrospective testing. The remaining brain tissue, the cervical spinal cord, and samples of all other major organs were immersed in 10% buffered formalin. Samples of adrenal gland, brain, cervical spinal cord, heart, intestines (duodenum, jejunum, ileum, colon), kidney, liver, lung, pancreas, spleen, stomach, and thyroid gland were embedded in paraffin, sectioned at 5 m, and stained with hematoxylin and eosin (HE). Paraffin-embedded sections of brain were stained using a streptavidin-biotin-horseradish peroxidase system a,b,c,10 with a monoclonal antibody against feline coronavirus d to detect feline infectious peritonitis (FIP). Negative and positive tissue controls were included.
Histologic examination of the CNS revealed a marked, chronic inflammatory reaction at the junction of the mesencephalic aqueduct and the fourth ventricle (Fig. 1) . The ventricular lumen at that site was almost completely obliterated by proliferation of fibrovascular tissue and astrocytic processes extending from the subjacent neuropil through disruptions in the ependymal lining (Fig. 2) . This proliferating tissue joined opposing sides of the ventricular surface, creating multifocal confluent adhesions. An abundant inflammatory cell
